[The protective effect of the activation of NMDAR1/ERK1/2 signal pathway induced by levodopa on visual cortical neurons in monocular deprivation rats].
Objective: To investigate the protection effects of the activation of NMDAR1(NMDA receptor 1)/ERK1/2 signal pathway on visual cortex nerve cells induced by levodopa in amblyopia rats. Methods: SD rats of SPF grade, were randomly divided into for groups of 9, group A. Control, B. MD group, C. L-levodopa(20 mg·kg(-1))+MD group, D. H-levodopa (80 mg·kg(-1))+MD group, E. H-levodopa+MD+MK801 group, F. H-levodopa+MD+PD98059 group, G. MD+MK801 group, H. MD+PD98059 group, I. MD+DMSO group. Amblyopia rats were made by suture of the right eye. Levodopa was used to treatment amblyopia by gavage, and intervened by intracerebroventricular injection of MK801 and PD98059 respectively. The expression of NR1, p-ERK1/2, ERK1/2, NGF and c-FOS were detected by Western blotting. Nissl staining was used to detect morphological changes of neurons. Neuronal apoptosis was detected by TUNEL method, and detected the expression of Caspase-3, NGF and c-FOS by immunohistochemical staining. One/Two way Chi-square analysis was used for data analysis. LSD-t test was used as comparison between every two groups. Results: The morphology of Nissl bodies in neurons was complete and clear in A group, and the size of Nissl bodies got smaller, and caused karyopyknosis and loss of neurons in visual cortex of B group. Compared with A group, the apoptosis of visual cortical neurons(23.09±2.00 vs. 2.20±0.35, t=12.120, P=0.000) and the number of Caspase-3 postive cells (22.70±1.50 vs. 3.30±0.54, t=12.120, P=0.000)were significantly increased, the expression of NGF(0.31±0.04 vs. 0.74±0.09, t=7.674, P=0.000) and c-FOS(0.25±0.03 vs. 0.57±0.07, t=5.919, P=0.000) and the rats of NGF(8.30±0.82 vs. 35.18±2.01, t=12.37, P=0.0000) and c-FOS (10.84±1.02 vs. 35.68±2.55, t=9.056, P=0.0001) postive cell were decreased significantly in B group. After treatment with levodopa, the morphology of neurons recovered, the apoptosis of visual cortical neurons relieved, the expression of NR1(0.75±0.09 vs. 0.40±0.05, t=8.528, P=0.001) and p-ERK1/2(2.13±0.26 vs. 0.68±0.17, t=3.488, P=0.008) were increased significantly, and the rats of NGF (18.07±0.87 vs. 8.30±0.82, t=8.18, P=0.0000) and c-FOS (19.78±0.91 vs. 10.84±1.02, t=6.543, P=0.0001) postive cells were significantly increased. MK-801 or PD98059 intervention could effectively attenuate the effect of levodopa. It could effectively down-regulated the expression of NR1 (0.53±0.06 vs. 0.95±0.12, t=5.647, P=0.005) and p-ERK1/2(1.52±0.18 vs. 2.58±0.30, t=3.091, P=0.013) interference with MK801 or PD98059 in MD rats. MK-801 or PD98059 intervention further promote the Nissl body volume reduced, neurons karyopyknosis, the apoptosis of visual cortical neurons and Caspase-3 expression, and restrain the expression of NGF and c-FOS. Conclusion: Levodopa played a protective role in visual cortex nerve cells of amblyopia rats at least partially through activation of NMDA-ERK1/2 signal pathway. (Chin J Ophthalmol, 2017, 53: 931-940).